
PM1O Controlled Emission Factors PM1O Controlled Emissions PM1O Emission Reduction PM1O Control Cost
Total Annual Cost (5MM) (1) Incremental S/ton

Baseline Fired Baseline (lb/MMBtu) (tons/year) (tons/year) Effectiveness ($/ton) 1

Tag Source Duty PM1O
(MMBtu/hr) tons/year Fuel Gas Cond

Wet Electrostatic FGC FGC FGC FCC FGC FGC WESP
Precipitator ± FGC WESP + FGC WESP ÷ FGC wESP + FGC WESP + to to(FGC)(I)
(WESP) (2) WESP (3) WESP WESP WESP WESP WESP WESP ÷ FGC

10-1401 CrudeChargel-leater 593 24.1 0.0070 0.0009 0.0007 18.1 2.4 1.8 6.0 21.7 22.3 2.0 12.2 14.2 323,896 563,011 635,014 654,978 3,227,151

10-1451 South Vacuum Heater 186 7.6 0.0070 0.0009 0.0007 5.7 0.8 0.6 1.9 6.8 7.0 0.6 2.4 3.1 323,896 358,643 436,137 372,007 3,225,928

11-1401 NaphthaHDS Charge Heater 106 4.3 0.0070 0.0009 0.0007 3.2 0.4 0.3 1.1 3.9 4.0 0.3 1.3 1.6 323,896 324,753 403,196 325,083 3,227,151

11-1402 NaphthaHDS Stripper Reboiler 64 2.6 0.0070 0.0009 0.0007 2.0 0.3 0.2 0.7 2.3 2.4 0.2 1.0 1.2 323,896 415,910 491,886 451,300 3,227,022

11-1403/6 #1 ReformerHeaters 709 28.9 0.0070 0.0009 0.0007 21.6 2.9 2.2 7.2 26.0 26.7 2.3 5.9 8.3 323,896 228,640 309,681 192,003 3,227,151

Coker Charge Heater
12-1401-1 143 5.8 0.0070 0.0009 0.0007 4.4 0.6 0.4 1.5 5.2 5.4 0.5 1.5 1.9 323,896 280,792 360,317 264,213 3,223,230

(#1 North)

Coker Charge Heater
12-1401-2 145 5.9 0.0070 0.0009 0.0007 4.4 0.6 0.4 1.5 5.3 5.5 0.5 1.5 1.9 323,896 275,961 355,624 257,524 3,223,500

(#2 South)

13-1401 Diesel HDS Charge Heater 34 1.4 0.0070 0.0009 0.0007 1.0 0.1 0.1 0.3 1.2 1.3 0.1 0.9 1.1 323,896 767,004 833,361 937,430 3,222,191

13-1402 Diesel HDS Stabilizer Reboiler 56 2.3 0.0070 0.0009 0.0007 1.7 0.2 0.2 0.6 2.0 2.1 0.2 1.0 1.2 323,896 511,621 584,990 583,823 3,226,263

RefornsingFurnace#1
- 308 12.5 0.0070 0.0009 0.0007 9.4 1.3 0.9 3.1 11.3 11.6 1.0 4.9 5.9 323,896 432,812 508,335 474,703 3,227,14714-1401

(North_H2_Plant)

Reforming Furnace #2 -

14-1402 302 12.3 0.0070 0.0009 0.0007 9.2 1.2 0.9 3.1 11.0 11.4 1.0 4.8 5.8 323,896 438,057 513,438 481,965 3,227,151(South_H2_Plant)

15-1401 R-l HC Reactor Heater 89 3.6 0.0070 0.0009 0.0007 2.7 0.4 0.3 0.9 3.3 3.4 0.3 0.9 1.2 323,896 277,464 357,185 259,606 3,227,137

15-1402 R-4 HC Reactor Heater 42 1.7 0.0070 0.0009 0.0007 1.3 0.2 0.1 0.4 1.5 1.6 0.1 0.6 0.7 323,896 373,449 450,576 392,508 3,227,145

1st Stage 1-IC Fractionator
15-1451 173 7.0 0.0070 0.0009 0.0007 5.3 0.7 0.5 1.8 6.3 6.5 0.6 1.5 2.1 323,896 238,737 319,447 205,984 3,225,018Reboiler

2nd Stage HC Fractionator
15-1452 145 5.9 0.0070 0.0009 0.0007 4.4 0.6 0.4 1.5 5.3 5.4 0.5 1.4 1.9 323,896 265,500 345,458 243,040 3,223,955

Reboiler
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